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^mn(Dm 9 <Dmm^z^^^^mi^mmm^mm.(Dm\^mt^ m 1 (Dmmm^ 
u^^^-r^:^-Ty':^t. m2<DmmMm^hmt}i:m^^fi^m2<Dm^up^ 
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iz^tfi^xt}4 y^^~i^x$>':^x^ m2m.m^Mmni^i i stc^fi^tL^p 
mjE^-eS) mi m#.m<7) c m o s ^ 2 m?i?.^<7) c m o s t mm-^m^ 205 

[0 0 4 3] 

^ 2 m?i^^<7) NM o s h^yi^^^(7)^-y-y-:^miiZTf>^:^^^m^m^v g 

s. ^ 1 m^i^^.OPMO SOV-;^- Kl^^ >rHlt;;ei^^^^mfi^^ V pmo s t 

^mt^o ^hiz^ miv,M7h<7)mwMmm^2 0 i(D^yyy°mi±.iY V ow 
e mi Rvm 2 wM^^^y y v^mm<Dumm^ iiii^zx^^y y-fms. 
^vd i o d e t^m-r^o X. mim,M^^m.mMmm^2 0 i-^^hmimm^^ 
ttiij-r yy"^- ^ 2 0 3t xcom 1 mm^^i!^'y y v^mmx^^ r g n d u mim 
mThiat}^ yy^-^ 2 Q zi)^hvyy Ywm^%mM^ 1 1 i^x(Dm 1 wmjh 

^yy YWrnmn. ^ R G N D 1 D ^: ^h\z^ ^yy Ywm^^mM^ 
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1 1 7 56-<b^ 2 muyhxti^ ^ 2 0 4 * -eo^ 2 m?j?.m^*^ > Kge^^gt/t 

^RGND2 b^mL. m2m.m^^Xtl^ 2 0 4^^'bGND/^••;/ K2 $ 

-e(7)ii 2 m^is.^.^'^ > KKfa?m^ r g n d 

[0 0 4 4] 

^ 1 mu^mm^^ ^ k i o 5 ^ s 2 mmw^^^ > k - v 1 1 4 tcomitZE 

>L. ESD^t-vmy/t (I e s d) ^b^ttti^o E S D-^- i^mWut LX ^ mi 

mm^um^'^ y vi 0 s^m 1 uM^Mm^mM^ 2 0 1 1 > k 

w.m. iQ^^^'^y YWMm^m.mi- 1 1 7 2 «?jg.^>^^^ > kki^ 1 1 e — 

H 2 m?J^^>^*^ > K • K 1 1 4 0^j^«tt;?,J^^^^tfti-'i>o E S D-if- 

mm^Tx. ^•yy°nmzmtLmm^-tho miwM^Mu^-^y ki 0 5 ^0 
2mMyhvy^yv-^'^y Ki i A t(Dm\zE sD-^-vi3^mw^i^fzt^\z^ 0 

Vgs= (Vpower+RGNDl*Iesd+RGNDlD*Iesd+Vdiode+RGNDl*Iesd) -Vpmos 
[0 0 4 5] 

1 3 0 nmi^^T.coCMOST'n-tT.T'fi. MOS h 9 ^v^^;^ ^5^<7)r- h^^k 
MI¥{±To x = 2 nmflJtT-^i^. h SmMtl 6 V@Jg(7)^f5: 

Il;e>^^^-;ei-^ ^<5r^- hm'fl:Ml^a5^>^'^>^'S)o HBM (Human Body Model) Wi'^K'^ 
0-C2 0 0 0 V<7)E SD-^-v>6^e|liin$tL7tJ#^. E SD-9--vK»EI e s d<7) 
3A-e^;&o HBMa^&tr2 0 0 0 VOE SDii-»Ki^^/N°v?.-r^ 
Tt: i6 (i, C <7) E S D +)- - v«yjiL75^^ L S I llvjfLaTtiJif^T^ ^ , V g s 6 V 

T'WiEVp owe r = 3. 5 V. > KaeitKi*^r-r ^- KOi!' ^ ^T'Wffi 
Vdiode=l. 2V>|iJ:tl^ ^/^-^J'cT^PMO SOV-;^- KV^ >mi±V 
p m o s = 0 V OBf , ^'yy Vm^mXii. 

RGND1+RGND1D+RGND2D^ (6V-3. 5V-1. 2V)/1. 3A=1. On 

^mj^-r^'Z^^-^^^^o ^(Dx^iiz, ESD'^-z^-^^wm^^fz^^. esd-9- 
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(7)— o-e^'?)o 

[0 0 4 63 

n ct o r . L s I ^ y°(7)#m5j^i^75»^^5 l^^^^tid^o -co^^ y'comMWM 

iiZm-t^^^tLX. CDM (Charged Device Model) ^]^;^^^^^o CDMIit.^ 
L S I ^ y 7'^#:tc«W^^«L/zm-.>0^^. vlO^eti >^^SPGND ^ v a 
-h$-<ir. L S I<7)E S D»|-»^rI!l^i-^I^Ji^T'^;6o 
[0 0 4 7] 

/cHl^^^fi. 3liPlsm^tLfc±^r^^^»m^. I115tij3tt'2>llll^i:|si=m-e3b 
[0 0 4 83 

n 1 mm^^^'^ y Kieia i o 9 i:^ 2 y Yttm. w^t tc^a^tt 

/i««-'#ift-r'6i<!:t?^^-r;6m»iL* I c dmg. m^'i y ^ >LXti^ y 
/■?-^r^(7)>ft^Kia2 0 ^Km%.^^xmM'bmm-^h:Lh'^%e^-thmM^\ 
c dms. m\w<nwm:mM%^(omnM.'7t^mim}i^m't^o iuM(on\z. x 
ti4 2 0 4<^NMo S(7)<jr''- h -y-:^mm&.v g s(±. 

Vgs=(Vpower+RGNDl*Icdmg+RGNDlD*Icdmg+Vdiode+RGND2D*Icdmg) 
- (Rs*Icdms+Vpmos+RVDDl*Icdms) 

[0 0 4 93 
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§ Icdmg<l:Icdms i>zmmm:^^^^ir ^ ^ <?: V g s i)miJl\ 

v^f^i6. CDMtci^y-h ^'f kMf^a ^ Rfr ih-r ^ i6 ii . jf-t @e#«j5L R S 
^ < 1" ^ <h ^^^M^ ^ .i^. .h ^ o 
[0 0 5 0] 

mm^^xtatimB 1 1 1 fiift^itrticsds^ttrv^^o ^im?i^.^Atti;^jiiii^i 
0 4 i:^2mz^^Am:^iiij^i 1 1 a. miMMr^m^i o i ^:^2mxi^iij^ 

^ > KK«feL ^/j^ $ < -r ^ ^ ^ >^>^^t: § ;s o 

[0 0 5 1] 

E 2 ^#HSt- RGNDlDi:RGND2DOi^^> K@E0*£trL^ ^Sr/h ^ 
<-r-i>-^^^~-el^-2><0t:\ E SD+h-vtli^MOSx- h«{iV g s ^i&<m 

m<^m$.mmi. e s D<7)mj^.^^h4^^ <ir^xo i^Mm^ti^o w,^mmi. 
x^^o ^^MM^mmir^^tKX'^x, ESDWLm.mm(Dmmmzx^r- 

[0 0 5 2] 

m 1 Rx/m 2 mM^.(DXiiit}m^u 104. 1 1 1 a. ^^^y ]''mmmumm 

T-l 1 7<7)ia^tcioV>-c. -ett-rtLOi?*^> KBEI^tc^^^tL;i,o ^tLUJif), 
E SD-9— vS»fL/^•>^.^'i5^t>s^^^> K@e«^jm^/h$ < t"^ ^ <i::e>^-e§ ;2,o III 

2 ^#HSi-tL(i\ RGNDlDi:RGND2 DOi^^ > VW>^m%U'^4^^ < 1" 
[0 0 5 3] 
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m 1 RZ/^2mm^^i^ii^f^'tti^in<D^^y y K • K<7)-o 1 0 8> 11 
5{i, ^'yyYWm^mm^l \ 7 0i5#lc^il^tL^o m2m?il^Oi^'^> 

F • K 1 1 5 (i. > vmw^^mM^ 1 1 7 til 2 m?i?.,^.Am:'j[i]i^- 

0 2 m^if.^.iJ''^ > KKI^c^^MA 1 1 9 <^rBl Hi3V^T. H 2 a^^.^''^ > KKII 

1 1 6 rJ^m.^. 1 1 8 -e^M^n^ ^ t7&^'$f ^ Lv^o ^J'*^ > K • /^° y K^Atii:^ 

-e-<7)rtgi5(7)<5r- hmi±v g s ) ^(DWM^nm-th ^.tt^T^^o m i mm^^<D 

y Ksmi 1 6 KW^}^. 1 2 o-e^lt^tL^o 

10 0 5 41 

[0 0 5 51 

^2<7)||Mm^. 

1214 (a) {±, :$:|&0^O0 2coff^«^tl#^#2i#^*fIIl]iE&coW«^^^-r, 
^«x.. ||2«jS^lli^a: LTTi-n^Illj^^'Dtx.-Cv^^o T■:^^ irialj^<7)— 

u^z^ 1 mmKX'^xwji'^-r^m 1 mM^.Am:':(iii^fi5^fi;iTv>^„ ei 4 tc*? 

v^T. 4 0 1 {iT■'v^>'^llIj^§|i^ 4 0 2 ^iT•:^^^>* . 0-^^^-2)0 T-:J-ni5^*. 
[0 0 5 61 

EI4 (b) it. Ti-u^' ' -^^u<DAiiiti^^U4 0 4<Dmf&conm'^um'^ 
:hm^m-ch^o xiiitimm^4: 0 4 ti. n iai^^.<7)Am;^j[aM4 0 5 i:^ 
2mm^(Dxiiit)m^U4 0 6^mK.x\^^:ho m4 (b) tcisv^r. 4 0 7{im 
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1 m.M7^iiiti^ 4 0 8 urn 1 nm^^xti^ ^y^^-^x^^o 4 o 9 

^2Wm^.^ti^ ^'^^-'5' . 4 1 0\,t^2WtW^^Xti^ y^'^-'^'^^^o 4 1 1 
(i^- Yi^Mni-'^^h^. m 1 m^il.^.(7)A;'J-f 4 0 SOA^'j'fS-^^^^t 

h 01 m?i^^.^'^ > K@e#7^ 1 0 9 <i: l^zW^^nfzNMO S h ^ 

[0 0 5 7] 

m2mm?^.<DX1:^ y^<-'^ a l OcoA^'J'fs-i-^Srtt^r- h hm2n:03h^' 

^^tiinmx-$)^o ^2m.m^^(7)xij^ y^"^-^ 4 i ooA^fjM-^^ 
^if^r- V tm2mm^Mmm^i 1 3 t<7)mizm'^^ft^o mimm^.mt} 
4 ^(Dm:btm2 mm^xt}-( ^ i: /J^^^^mki^ic m 

[0 0 5 8] 

Ti-u^^ ' -^^noratc. mimm^<^xiii:f3Mm^tm2mm^^xmt)m 

• •^^un\>:.±M2^(Dx^tim^^^uwir^z.t\zX'DX^ mmMmmito 
fzibK^ m 1 'mm^<Dxmijm^utm2 m,m^xiiit}m^^^m i 
utm2mm^m^u<Dmwizmm^ti. ^mmmi^zn^wmn-t^^t^xn 

[0 0 5 9] 
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[0 0 6 0] 

0 mmi mm^mmMm i o e i mm^^^y > Kseit i o 9 t<DmKmMi 
^fifzYDD 1 -GND 1 mumm^. 5 0 2 fi. m2mM^m.mMmi i s t 
m 2 mm^^y^ > vnm 1 1 e t <7)p^i;^m$ tt/i v d d 2 - g n d 2 mumm 

[0 0 6 13 

VDD 1 - GND 1 mummies 0 1(±. 0 StCi^v^-C^l ^J^*^:/ k 

1 0 9 K^m^iX^o 5 0 3 {i. > Kge^rai^^^i=- 1 1 7 <7)i5 

^-^-r^o ^M^-^, 5 0 3 (i. $f i L < (i. ^1 m?j?.^.Aai:^iai^sis^^ 1 
>r J: o r . Atii;^ lai^^^T) E s D - vmrutc x. h mm^nm-r^ ^ t ^^^^-e § ^ 

o 

[0 0 6 23 

mmz^ VDD2-GND2 m^mmi-S O 2 {i. ^M*5 0 4 lli3V^T^2 

> KSEi^ 1 1 6 Kw^^ft^o ^m.^. 5 0 4 (±. y vmm^i^mmi^ i 
1 7 (Di&wiiznm^ti^o mmj^. 5 o 4 ti. ut l < ti. ^2 m?i?.^.Am;^j[iijj& 
^t02m?i^^^^>' KgE^^o^^t.'^.i 1 9 i !9 ^'yy vnmmi^mm^ 
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1 1 7<7)ia< csea^K^o vdd i -gnd i mumm^s o i . vdd 2 - 

G N D 2 mumm^ 502. -eLTi^*^> KSE^r^^li*?- 1 1 7 fi-o^o-t;!/ 
[0 0 6 3] 

Vm$. 1 1 6 t(Dm KW^^tlfz VDD1-GND2 rMWi^.J-X^^ o 6 0 2 

{±> 0 2 «?ii^m^i^jEia 1 1 3 1 K^j^^iJ''^ y KSd«a 1 0 9 tom^^m^ 

^h-fcVDD 2 - GND 1 m^m^^X$>^o 
[0 0 6 4] 

VDD1-GND2 m^mmj- & 0 Ity^y KKIt 116^ (DW^^. 603 
m.t(D^m^. 1 1 9 J: «9 =fc3tV^1|IJlI^^$tLTV^>2,o ^^.'^,6 0 3 ^tmW:^. 1 1 

9 tm2mu^^^'7y K • Ki 1 4 tPB^nBee^tt;i.o vdd 2 -gnd 1 

mummi- tv^y Ym^t<DW^^. e 0 4 {i. ^1 mM^^x\i^tim^u t m 1 

y Vmmt<DmM:.^. 1 2 1 H 1 Wy^miJ^'^ :^ K • K 1 0 7 i: 
[0 0 6 5] 

0iB^i^^m?jgKi^i:^2m?i^.^>^'9> KK#^^. umm'^^^Lxmmir^ 

^itliZX'i.X^imM^MM^^y KVDD 1 ^6-^^ 2 mM^^^^ > K • KG 
ND 2-^f^^$tL;2>. E SD-9--vm»i£/N-;^^#x.'5>o V D D 2 - G N D 1 T^^^ 

li^T- 1 ^ > KSfilt 1 1 <Dmm.^. 6 0 3 (i. mi mm^^xih:fjmu tmim 
m^^^'y y Kseia t <Dm^.^. i i 9 i 19 ^ . > k • ^ k 1 1 4 cois < tc@£ 

a$tL^<7)T% ^2m«i^.Amtlllll^SI5i:i^*9> KSei^<7)^l^*^3£EIi-^E s 

D -9- - vm»ft/^•;^ ^ tL, E s D -9- - vm»iL izx:hm2 mMMXBiti mm 
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Vnmi 0 9 i:<7)VDD 2 -GND 1 r^1*^^^^6 0 2 L/i^MtCov^T ^ 
[0 0 6 6] 

VDD1-GND2 mUmm^ 60 1, VDD2-GND1 m^Um^ 6 0 2 
[0 0 6 7] 

m 5 (Dmmfm. 

ho mi KH^^X^ 7 0 1 (i^ 1 WM'^MsiWMM 1 0 6 1 WiW^^.^'y > KSe 
lai 0 9 iiOKil^M^tLfcVDD 1 -GND 1 f^%mM^. 7 0 2 (±, ^2m 
z!^^«?JiSEia 1 1 3 hW'2WmJk^'7y Yt^U \ 1 6 ^ or^ti^M^ tLT^c V D D 

2-GND2FBm^^^^-t:^^^o i^^^Tt LTfijffl $ tt^mT-ti. mm(DMm 

[0 0 6 8] 

VDD 1 -GND 1 p^^^^^7 0 1 tmimMMmmmui o 6 to^^,* 
7 0 3 {i. ^1 «Mmm?i^^N'-7 K 1 0 5 ^1 mm^xiiitimnu 1 0 4 
1 mm^^nmnu^i o e t(DW^^.i o 4 hcopa^tzgeg^tL^o vdd 1 -gn 
DiFBm^*^7o 1*. mmm^^x^t}mM(Dmm^.7 0 A mi 
mm^.m,m^^y V(^)&<KW^-th^tK^'^x^ miWM^^x^timnn^<Dm 

^ * S:3£llIi-^ESD-9- - S^'m»fL/-?>^ ^^ff^^t" -5 ^^^T- i ^ o mi WM^^WM 
y K^ef-'b^&i ^ E S D+I-- vmvjfL/^°^ {±> V D D 1 - G N D 1 P^m^flT- 7 0 

1 "km^LxmiMU^.^^yy KB£Mi 0 9 \zm.itho 

[0 0 6 9] 
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t^oT. mS^^mLXUm^fifzm^tm^j:^). 0lm?^^^••;' KVDD l;6- 
^ V D D l - G N D l PBmii^T•^^^ LT^ 1 mm^y^ y v^m^mti^ e s 

^2m?lf.^.«?raii^^2«?i?.^.^*^> KK|gt<?)^<7)^Mt::ov>T^. VDD 

2 - G N D 2 m^m^'T' 7 02tm2 muThMuwM list ? o s 
. ^2m#.^.s^ig^^°■;' Ki 1 2 <!:. m I mM^^xH^tim^ui 1 1 tmimu^^ 
mm^mi 1 3 t(Dm^.^.7 o e t(Dmi<znm^fi. m2mM^^xiif>tim^u<7) 

mm^^<D E s D -^t - V i f^w ^ i^P§iJ-r ^^t ^^tr § ^ o 

[0 0 7 0] 

me Kis\^^xmm^i^lfz. vddi-gnd2 mumm'^e o i tiou^r^. 

KtCi5v\i5;T'afe^C:^>6^'$f$ Lv^o VDD 2 -GND 1 P^I^M^T-e 0 2 ^ 

E S D - VW^^^^ * B^-r ^ ^ b -h^X i ^ o 
[0 0 7 1] 

-5tci3V>T. i^v^E SD»fi:=^#'S>^<i:76^'-t?i^L S I y ^'HIS&ffi^T&^ljiH^ 
$tL7^Co ittib|lIj^1S^^t#;5fzi6t'{±. L S I ^ 7 y<7)^ti-^|5^tii3V^T. E 
D S ill-* L /jim^^T ^ - ^ ^ ;i) o —■ ^ (i> Ix ^ T b ISSt<^ 

/i*:)tiE s Y^^-'Jwmm^^ ^&^±.(omx'kA^^ < ir^m^m^t:'^it>i'f^ 

^ij^tX^ i^v^E SD»«^#oL S I LS I J: ^-f , 
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[0 0 7 2] 

[0 0 7 3] 

-fe;u^>f >;> 8 0 2 {i-t;i^i£atc^v^T^i6IS^$tL-cv^^iSI;v-;u-eS) 
ho 8 0 3 (iA^^^tLTtmiS&T-*-^ 8 0 475^<b> ■fe;l'^^'V^ T-^/ h ^^LT^cHjE&T-* 
-^ 8 0 5 ^^^■r^eEeiSftg|5-e*^o Se«ISftSP8 O 3 {i> i^46fflit^tLr 

^ 8 0 5 ^^^i-^o @eeisfm8 0 3 m^/m^^^u^ o e tumm\ 

mUt^m^X^^ho ^T-/[lII^#^g|58 0 6(i. llIi^7"-iS^ 8 0 4 ^■fe;U7" 

tLfc@B«;v-;W8 0 2 lctJ&o-C. BEMi-'S) ^ 
[0 0 7 4] 

V^r^ MSlttcit^. *i^/[Hlli&#^f|5 8 0 6 (7)^3Stcov^-CI^0j!1-^o ^ 

j^T-*-^ 8 0 4 ^m^-Tho HIl^T-'-^ lci5V>T. ^J'^^ < i: ^> 1 j^i^;6-'m»?- 
It^^^M-t^. Xti. -e<7)^?-^v3- h ^-tt^o m^it. KP-f^> h 

tr*^-^V3- h ^-th(DXli^^<. "^i^mm^i^B- V^^fz-t)]^^mML 
[0 0 7 5] 
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[0 0 7 61 

tL^o ^)^v^{i, A;'j[lIS&i:m;^[IIfi&<h<7)rBl<^E SDMilM7j)^>h^ < J: 9 
S£MiIi§oiitjn^^*L^Ttf <t 0 ^n-r^ <h J: o T/h ^ < -r^ <h :0?T- i :h 
ov^T^. ESDi^zm-r^mtf)^-)^t LT0^^6^tc^$tL/z;i/-;m^-srv>T 

[0 0 7 71 

I119(i. «m-><7)^it^a 9 0 0<7)/^- K'^iTfll^O-'^J=Sr^-ro ^tt^s 
OlttgfiCPUG 1 0. ROM 9 2 0. RAM 9 3 0. KxVy^^' K^-f ^ 
9 4 0. :g.W^fS'lt^e<^ L-C(7)CD-ROM9 5 0 F 9 ^ =^fix. aft#1t 

i:. nnm±.xn^7^ti^y'u^'^j^t(Dmmizx'omM^^^o 

V 8 0 1 :?5.tFKtt;^-;v8 0 2 ti. VT^ 9 4 0 i*itc^i6K'it LTis < 
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[0 0 7 8] 
[0 0 7 9] 

:$:|&0JlCJ;tt{f. l^v^E S DitM^II^I-^ L S I i ^Sr^o 

o 

[0 2] t^i3tt^^S#*«IiIl^^gt3i3V^T. ESD-it-v« 

[1213] mmmm i tw^stt^^^^^^^iiij^^gtciBv^T. e s d-^-- v« 

o 

[HIS] ^M<7)m^.3 tci3tt'i)4^^#*«llIi^^goiii^«^^^1-|il-e^^ 

o 

[me] mm<Dmm4 iz^if;b^mi^-mmm^mm<7)mmmf&i^^'rmx^^ 

o 
o 

[[119] Itilom^Jciott^iSft^MO/N- K-^^cTW^^^-mitr^^o 

[tf-^<7)Ui§g] 

10 1 mi mm^Mm. 103 mi mm^.mm^u. 104 mm 



miiE# 2003-3104142 



2003-050251 



^-v: 35/E 



m^.xmtjm^^. 104 mimm^xtHttfrn^. 105 ^imm^Mm^< 

K\ 1 0 6 ^1 mM^MmMlB. 1 0 7. 1 0 8 Hi mU^^^'y > K • 

•7 K. 109 mimm^^i^'^y h'm^. iio H2m?i^^.rt§Piiis&§i^. ii 

1 m2mm^xiiit)mM. 1 1 2 m2mm^Mm^^y k\ 1 1 3 02m 
m^^w^M^. 114. 115 m2mm^^^y> k • k\ 1 1 e H2m 
m^^y^yvnm. 117 esd^^h^t-. 201 m?i^^*^iiii^. 202 

mmi^mmm. 203 m;'?^ ^^^-^'^ 204 xti^y^^^-i^. 205 # 

40 1 ri^^)\^m^^. 4 0 2 T^n^J^" . 4 0 3 T^n 
^*t*i^[llg&> 4 0 4 Aai:(jlllj^gp. 4 0 5 Hi«^i^<7)Am;^llIj^SI5. 4 0 

6 m2mM?h(DXiiit}m^^. 407 m«?ii^ai:'j-r 408 
mmm^^xti^ yy^-^ . 409 m2m?i^,^.m;^j^>/-<-i5'. 410 m2 

mm^^Xt}4 yy^-i' . 50 1 VDD 1 -GND 1 Pam^^T-. 5 0 2 VD 
D 2 -GND 2 K^^^T-. 60 1 V D D 1 - G N D 2 ^1*1^^^-. 60 2 
VDD2-GND1 mUmm^. 701 VDDl-GNDl ^-f^^^T". 7 0 

2 VDD2-GND2 PBmii^^ 
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[US] 




V 406 
404 
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[1115] 



501 502 
106 \ 4 113 

1041 > ; I 1^ 



VDDl 

I 

103 
101-^ 



----y---y- 



GND1 



^ 121 
109 



120 



GN01 



\ 117 . 
503 504 



VDD2 
^102 
^110 



1^ 



119 



118 



r 

116 



6ND2 



GND2 



me] 



VDDl 

103 
101->N 



601 602 

7^ 



--y---y- 



104 



107- 



GND1 



604 



121 



109 108- 



113 



, \ , • 111 



117 



:118 



^^603 



119 



7 



VDD2 
^102 
—110 



Of 

GND2 



■ 115 



116 



GNDl 



GND2 



-114 
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[in?] 



113 705 
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